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ABSTRACT : 

PROBLEM TO BE SOLVED: To discharge , stones caught in a minor groove to the outside 
by forming a plurality of conveying protrusions having the saw tooth-shaped section 
on a groove bottom part or a groove wall part of the minor groove. 

SOLUTION: Conveying protrusions 17 for conveying and discharging caught stones are 
formed on a groove bottom part 84 of a lateral groove 8. The conveying protrusions 
17 have the saw tooth-shaped section and are inclined in a direction in which the 
sectional width of the lateral groove 8 is increased. The stones caught in the 
lateral groove 8 are pressed to the groove bottom part 84 by perpendicular force 
from the road surface in relation to a tire in ground contacting. The stones are 
advanced in the lateral groove 8 while pushing down the saw tooth-shaped conveying 
protrusions 17, the stones are not returned to the or i ginal position through the 
laterj^l ^groove 8 _since the conve ying protrusions 17 are inclined in one direction , 
and the stones are moved toward a circumferential main groove 2. When the stones 
reach the circumferential main groove 2, they are discharged from the 
circumferential main groove 2 to the outside of the tire by gravity or centrifugal 
force. 
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BASIC-ABSTRACT: 

NOVELTY - A horizontal groove (8) of the tyre tread portion has saw tooth shaped 
protrusions arranged at its bottom portion (84) along a groove wall (85) which are 
inclined in the direction in which the cross-sectional width is increased. 

DETAILED DESCRIPTION - The protrusion has a top portion and from its base on both 
sides the walls of a shape of a saw tooth are formed. The wall surface are inclined 
in the same direction as that in which the cross-sectional width of the groove is 
increased. The protrusions incline towards the groove where the cross-sectional 
width is wide or towards the slot where the cross-sectional width is narrow. 

USE - Tyres used on heavy vehicles, such as bus and truck. 

ADVANTAGE - The stones entering the sub-slot can be ejected easily. The cross- 
sectional dimension of a slot is not narrowed hence fundamental tyre properties 
like damage and control stability are not inhibited. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to amelioration of ****** prevention of sub**** formed in the tire tread 

section front face in a pneumatic tire. 

[0002] 

[Description of the Prior Art] Conventionally, with the tire, especially the tire for truck buses, during transit, since the slot formed 
in the tire tread section front face bit the stone from the road surface, this invention person proposed the technique which 
eliminates this bit stone from a slot (JP,5-85 1 10, A). 

[0003] That is, JP,5-85 1 10,A is a technique which forms SAIPU toward which the cross section inclines toward a trench in the 
groove bottom section of a slot greatly. Therefore, bend this groove bottom section forward in the state of anteversion according 
to the ground pressure force which pushes in the bit stone from the groove bottom section being divided by formation of this dip 
SAIPU, a target is made to deform, and the bit stone is discharged. 
[0004] 

[Problem(s) to be Solved by the Invention] However, unlike the hoop direction major groove with a large flute width, sub**** 
which carries out opening to the hoop direction major groove of the tire tread section or which does not carry out opening to it has 
a narrow flute width, and, in sub**** arranged especially crosswise [ tire ], is making the structure where the land parts of the tire 
tread section which adjoins across a slot are easy biting a stone in the slot concerned in response to an operation of the ground 
pressure force from a road surface, according to the revolution of a tire. 

[0005] Therefore, it is desirable to consider as the structure which can discharge the stone bit further further from S ub**** also 
with the tire which formed above-mentioned SAIPU in the groove bottom section of a slot, although blowdown of a stone is 
possible. 

[0006] The technical problem of this invention is in the place which offers the pneumatic tire which can discharge still more 
easily outside the stone bit to sub**** which carries out opening to the hoop direction major groove of the tire tread section or, 
which does not carry out opening to it during transit. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned technical problem, as a result of inquiring 
wholeheartedly, in the pneumatic tire equipped with sub**** which carries out opening to a hoop direction major groove and the 
hoop direction major groove concerned or which does not carry out opening to the tire tread section, the configuration which 
forms in the groove bottom section or the groove face section of the above-mentioned sub**** two or more conveyance 
projections whose cross-section configurations are serrate was used for this invention. 

[0008] therefore, the case of the tire of this invention which formed in the groove bottom section or the groove face section of 
sub**** two or more conveyance projections whose cross-section configurations are serrate ~ secondary ~ at the time of 
touch-down, the stone bit while extending the groove face section of the both sides to degree Mizouchi is pushed against the 
groove bottom section by the perpendicular direction force from the road surface to a tire, and is put between the groove face 
section by deformation of the tread rubber by this perpendicular direction force, while the stone pushed against this groove bottom 
section and the groove face section pushes down a further serrate conveyance projection — secondary — as a result of advancing 
and going degree Mizouchi, with migration of the crowning of the pushed-down conveyance projection, the bit stone moves to the 
pushed-down side and goes. And although it be going to restore the fallen conveyance projection to the original location as a 
result of the centrifugal force by the revolution of a tire work while the above-mentioned perpendicular direction force and the 
compressive force over the stone bit by the slot be open if it become in the condition , i.e. , **** , do not ground , by the 
revolution of a tire , a motion of the die length direction of a slot be press down by that the conveyance projection concerned 
incline in the one direction , and the frictional force from the groove face of a slot which be able to extended . For this reason, the 
bit stone stops being able to return to the original location easily, therefore - while this bit stone pushes down the next 
conveyance projection again at the time of the next touch-down - secondary - degree Mizouchi is moved to the side which 
advanced, went and was pushed down with migration of the crowning of the pushed-down conveyance projection. As a result of 
repeating this migration for every tire revolution, the stone bit by the slot moves to sub**** with a more wide flute width, or a 
hoop direction major groove, and goes. And in large sub**** or the hoop direction major groove of a flute width, the restraint 
which was acting to this stone is lost and it is discharged by gravity or the centrifugal force from a slot to the tire exterior. 
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[0009] In addition, "sub****" as used in the field of this invention shows slots other than the hoop direction major groove which 
continues and stands in a row in the tire tread section in a hoop direction. Therefore, the slot which does not carry out opening to a 
hoop direction major groove besides slots, such as a transverse groove which carries out opening to this hoop direction major 
groove, and extends crosswise [ tire ], is also included. Therefore, sub****, such as a secondary slot which carries out opening, 
for example to a hoop direction major groove to the primary slot which carries out opening, are also contained. Moreover, a 
striation thru/or slitting slots, such as SAIPU with a narrow flute width and a slit, are also included from the relation between a 
flute width thru/or a channel depth. In short, all slots other than a hoop direction major groove from which ****** is started are 
included. 
[0010] 

[Embodiment of the Invention] Drawing 1 is the outline top view showing the tread pattern concerning 1 operation gestalt of the 
pneumatic tire concerning this invention. Drawing 2 is X-X-ray outline half section drawing of the pneumatic tire in drawing 1 . 
Drawing 3 is the important section amplification outline sectional view of the groove bottom section of the transverse groove in 
this tire. Drawing 4 is the outline sectional view showing the ****** condition in the transverse groove of this tire, and drawing 
in which drawing 4 (A) shows the ****** condition at the time of touch-down, drawing in which drawing 4 (B) shows the 
****** condition at the time of ****, and drawing 4 (C) are drawings showing the ****** condition at the time of the next 
touch-down. 

[00 1 1 ] In drawing 1 , the hoop direction major groove of the letter of zigzag by which 1 was prepared in the tire tread section and 
2 was prepared in the tire pin center,large field of the tire tread section, and 3 and 4 are the hoop direction slots of the shape of an 
abbreviation straight prepared in the tire shoulder side field of the tire tread section. 

[001 2] 5 is the block established between the hoop direction major groove 2 of the letter of zigzag, and the abbreviation 
straight-like hoop direction slot 3, and is divided by the transverse groove 6 which is sub**** which bent in the shape of 
abbreviation for V characters in the tire cross direction. Moreover, similarly, 7 is the block established between the hoop 
direction major groove 2 of the letter of zigzag, and the abbreviation straight-like hoop direction slot 4, and is divided by the 
transverse groove 8 which bent in the shape of abbreviation reverse V character in the tire cross direction. 
[001 3] All have [ transverse grooves 6 and 8 ] the narrowest flute width in center sections 61 and 81 as a graphic display, and the 
flute width is the largest in the opening edges 63 and 83 which carry out opening to the opening edges 62 and 82 and the hoop 
direction slot 2 which carry out opening to the hoop direction slots 3 and 4. 

[0014] In addition, in drawing 1 , 9 and 10 are SAIPU formed crosswise [ tire ] in block 5 and seven front faces, respectively. 
SAIPU 9 is SAIPU of the end opening end lock out mold which is mostly cut by parallel deeply from the hoop direction slot 2 
with the transverse groove 6 which bent in the shape of abbreviation for V characters, and is prolonged crosswise [ tire ] in the 
center section of the block 5. Moreover, SAIPU 10 is SAIPU of the end opening end lock out mold which is mostly cut by 
parallel deeply from the hoop direction slot 2 with the transverse groove 8 which bent in the shape of abbreviation reverse V 
character, and is prolonged crosswise [ tire ] in the center section of the block 5. 

[00 1 5] 1 1 and 12 are shoulder ribs which constitute a tire shoulder field, respectively. As the graphic display, on both sides of the 
hoop direction major groove 3, the transverse groove 13 which extends crosswise [ tire ] keeps spacing in a tire hoop direction, 
and is repeatedly established in said transverse groove 6 at the shoulder rib 1 1 in the form which continues mostly. Moreover, 
among these transverse grooves 13 and 13, like the transverse groove 13, SAIPU 14 prolonged crosswise [ tire ] keeps spacing in 
a tire hoop direction, and is prepared repeatedly. In the form which also follows the shoulder rib 12 mostly on both sides of the 
hoop direction major groove 4 in said transverse groove 8, the transverse groove 1 5 which extends crosswise [ tire ] keeps 
spacing in a tire hoop direction, and is repeatedly established in it. Moreover, among these transverse grooves 1 5 and 15, like the 
transverse groove 15, SAIPU 16 prolonged crosswise [ tire ] keeps spacing in a tire hoop direction, and is prepared repeatedly. 
[00 1 6] In drawing 1 and drawing 2 , the groove bottom section of the transverse groove 8 whose 84 is sub****, and 85 are the 
groove face sections of this transverse groove 8. The conveyance projection 17 for conveying and discharging the bit stone is 
formed in the groove bottom section 84 of a transverse groove 8. The ^^^^^o r^Sio^^is set in a cross-section 
configuration, as the cross-section configuration is serrate and it is shomTml ^^mg^ rfhe crowning 171 which makes the 
groove bottom section 84 of the transverse groove 8 which is sub****, and the two wall surface sections 173 and 174 which are 
prolonged towards a base 1 72 from the both sides of a crowning 171, and constitute the wall surface of the gear tooth of a 
serration, It consists of bases 172 which constitute the bottom of a projection, and each of two above-mentioned wall surface 
sections inclines in the same side to the normal N taken down in the base 1 72 direction from the crowning 171. The conveyance 
projection of this operation gestalt is making the shape of a scalene triangle of ****** near a trapezoid in general. In addition, 
since not only the above-mentioned wall surface sections 173 and 174 but the groove face section 85 side of a transverse groove 8 
follows this groove face section 85 and is not really formed, the conveyance projection of this invention has structure which is 
easy to be pushed down independently according to ******. However, the conveyance projection of this invention does not 
interfere with the structure which the groove face section 85 side of a transverse groove 8 also followed this groove face section 
85, and really formed it, either. However, it is desirable to make the crowning of a conveyance projection into the discontinuous 
structure which became independent of the groove face section 85 of a transverse groove 8 at least as structure which is easy to be 
pushed down according to ****** . 

[0017] Moreover, the conveyance projection 17 inclines in the direction which the cross-section width of face of a transverse 
groove 8 expands. Therefore, as shown in drawing 2 , the crowning 171 of the conveyance projection 17 inclines in the opposite 
direction towards going to the opening edges 82 and 83 bordering on the center section 81 of the transverse groove 8, 
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respectively. 

[0018] In addition, the conveyance projection 18 also as a transverse groove 6 with the same tire of this operation gestalt is 
formed, and the conveyance projection 1 8 inclines in the opposite direction bordering on the center section 6 1 of the transverse 
groove 6 like a transverse groove 8 towards the crowning of the conveyance projection 1 8 going to the opening edges 62 and 63, 
respectively. 

[0019] Therefore, at the time of touch-down, the stone 19 bit while extending the groove face section 85 of the both sides in the 
transverse groove 8 which is sub****, as shown in drawing 4 (A) is pushed against the groove bottom section 84 by the 
perpendicular direction force 20 from the road surface to the tire shown by the arrow head, and is put between the groove face 
section 85 by the deformation reaction force of the slot 8 which was able to be extended. While the stone 19 pushed against this 
groove bottom section 84 and the groove face section 85 pushes down the further serrate conveyance projection 17, as a result of 
advancing and going the inside of a transverse groove 8, with migration of the crowning 171 of the pushed-down conveyance 
projection 17, the bit stone 19 moves to the pushed-down side, and goes. 

[0020] Next, although it is going to restore the fallen conveyance projection 17 to the original location as shown in drawing 4 (B) 
as a result of opening the perpendicular direction force 20 and compressive force over the stone 1 9 bit by the slot and the 
centrifugal force by the revolution of a tire working, if it becomes in the condition, i.e., ****, of not grounding, by the revolution 
of a tire A motion of the die-length direction of a transverse groove 8 is pressed down by that the conveyance projection 17 
concerned inclines in the one direction, and the frictional force from the groove face 85 of a slot which was able to be extended. 
Therefore, the bit stone 1 9 stops being able to return to the original location easily. 

[0021] Therefore, as shown in drawing 4 (C), this bit stone 19 moves the inside of a transverse groove 8 to the side which 
advanced, went and was further pushed down with migration of the crowning 1 7 1 of the pushed-down conveyance projection 1 7 
again at the time of the next touch-down, pushing down the conveyance projection 17. 

[0022] Thus, as a result of repeating this migration for every tire revolution, the stone 1 9 bit by the slot moves to the hoop 
direction major groove 2, and goes. And in the hoop direction major groove 2, the restraint which was acting to this stone 19 is 
lost, and it is discharged by gravity or the centrifugal force from the hoop direction major groove 2 to the tire exterior. 
[0023] It cannot be overemphasized that the hoop direction major grooves discharged by the dip direction of the conveyance 
projection formed in the transverse groove this blowdown mechanism of whose is sub**** differ. 

[0024] Although the conveyance projection of the above-mentioned operation gestalt was formed in the groove bottom section, 
the same effectiveness is attained even if it forms in the groove face section. Moreover, it can also form in both the groove bottom 
section and the groove face section. 

[0025] Furthermore, in the case of the equipped with a different tread pattern from the above-mentioned tire tire, although the 
conveyance projection of the above-mentioned operation gestalt was structure which inclines toward a hoop direction major 
groove, it can also adopt the dip direction of a conveyance projection towards sub**** with the wide cross-section width of face 
of a slot, for example from sub^^^witii the narrow cross-section width of face of a slot. 

[0026] Although especially theQieight hpof a conveyance projection as shown in drawing 3 is not limited, as shown in drawing 2 
, it can be enough carried out b y 0. 1 to 0 .3 times of the maximum depth h 2 of the transverse groove 8 which is sub**** in which 
the conveyance projection is formed™ 

[0027] Moreover, although especially the pitch P between the top-crownings of a conveyance projection as shown in drawing 2 is 
not limited, it can carry out enough by 0. 1 to 0.3 times of the maximum depth of sub****. 

[0028] In addition, in order to form a conveyance projection in sub****, it is attained by preparing the blade of a serration 
configuration in the metal mold inner surface which casts a tread pattern, and carrying out vulcanization shaping of the Green tire. 
Moreover, a conveyance projection can be obtained also by carrying out cutting of the groove bottom section thru/or the groove 
face section of sub**** of a shaping tire. The manufacture approach is not limited exceptionally. 
[0029] 

[Example] the tire size 285 of structure / tire of 75R24.5 shown in drawing 1 was made as an experiment, the rear wheel of the 
truck for carriage was equipped, and the ************ number after 100,000-mile transit and the total number of ******** 
(slot thing which was deeply alike, entered and remains as a scar) were counted. For the comparison, except not equipping a slot 
with the conveyance projection, example of comparison 1 tire which is this structure, and example of comparison 2 tire which 
formed SAIPU in homotopic instead of the conveyance projection were also made as an experiment, respectively, and carried out 
the same above ************ a s an example tire. A table 1 shows the result. In addition, ************ sets the 
above-mentioned total number of example of comparison 1 tire to 100, and is indicating by the characteristic. It is shown that 
****** prevention is excellent, so that a value is small. 
[0030] 

A table 1] 







thWJi 


It»l2 




8 


10 0 


1 5 



[003 1] From a table 1 , it is admitted that the ****** prevention effectiveness with the example tire better than example of 
comparison 1 tire which formed two or more conveyance projections in the groove bottom section of sub**** is acquired. 
Moreover, the ****** prevention effectiveness still better than example of comparison 2 tire which formed SAIPU in the groove 
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bottom section of sub**** is acquired. 
[0032] 

[Effect of the Invention] the above passage — this invention -- the groove bottom section of sub**** of the tire tread section - 
and — or since it is the pneumatic tire which formed in the groove face section two or more conveyance projections whose 
cross-section configurations are serrate, the stone bit to sub**** can be easily discharged outside during transit. 
[0033] moreover, the tire of this invention — the groove bottom section of SUD **** of the tire tread section - and - or since a 
cross-section configuration is the structure which forms two or more conveyance projections which are serrate, there is no 
element which narrows the cross-section dimension of the slot of sub**** in the groove face section, and, therefore, fundamental 
tire engine performance, such as wastewater nature and driving stability, is not checked in it 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the pneumatic tire equipped with sub**** which carries out opening to a hoop direction major groove and the hoop 
direction major groove concerned or which does not carry out opening to the tire tread section ~ setting -- the groove bottom 
section of the above-mentioned sub**** - and - or the pneumatic tire characterized by forming in the groove face section two or 
more conveyance projections whose cross-section configurations are serrate. 

[Claim 2] The pneumatic tire according to claim 1 with which each of two above-mentioned wall surface sections inclines in the 
same side to the normal which the conveyance projection was constituted from a crowning which makes the groove bottom 
section of sub****, the two wall surface sections which are prolonged towards a base from top both sides, and constitute the wall 
surface of the gear tooth of a serration, and a base which constitutes the bottom of a projection in the cross-section configuration, 
and took down in the direction of a base from the crowning. 

[Claim 3] The pneumatic tire according to claim 1 or 2 which inclines in the direction which the cross-section width of face of a 
slot is equipped with sub**** expanded gradually, and the cross-section width of face of a conveyance projection fang furrow 
expands. 

[Claim 4] A conveyance projection is a pneumatic tire according to claim 3 which inclines toward sub**** with wide 
cross-section width of face or the hoop direction major groove of a slot from sub**** with the narrow cross-section width of face 
of a slot. 
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